killing unprecedented numbers of farm animals, companion animals and wildlife."
3 Some ethicists writing about climate change have similar concerns. Stephen Gardiner notes that "deciding what trajectory to aim for [in terms of long-term global carbon emissions] raises issues about our responsibilities with respect to animals and nature."
4 John Broome emphasizes that, independently of effects on humans, "damage to nature may well be one of the most harmful consequences of climate change."
5 The White Paper on the Ethical Dimensions of Climate Change, an influential, collaboratively written document intended to influence climate policy, maintains repeatedly that climate change raises ethical questions about "harm to," and "duties to protect" plants, animals, and ecosystems directly, and that their interests should be taken into account alongside humans' in climate policymaking.
6
But although many claims of this kind have been made, there have been few attempts to work through what such claims might actually mean -and how far they are right.
7 Will climate change really "harm nature"? If so, which parts of nature, and in what ways? Are wild animals, and the world's natural systems, really facing a "crisis of immense proportions," as the HSUS claims? In this paper I will take some first steps in investigating these claims. I will argue, in particular, that we cannot always move straightforwardly from anthropogenic emissions of greenhouse gases to morally significant harms to the nonhuman world. Though climate change does raise ethical problems in a nonhuman context, these problems are more restricted in scope and more complex in form than we might intuitively think.
issues are controversial (although to different degrees) but have been widely discussed elsewhere. Setting them on one side here will allow me to focus on the less-explored ethical issues in which I'm principally interested.
(1) I'll assume that climate change really is happening and that human beings are largely causally responsible for it. So, I'll reject general skepticism about climate science. I'll also assume that, despite recent controversy, the IPCC (Intergovernmental Panel on Climate Change) 2007 reports provide our best source of reliable information on the likely impacts of climate change. See the introduction to this book for detailed discussion. (2) When we think about climate ethics, problems are raised not only with respect to the effects of climate change, but also in terms of the complicated way in which human beings are actors. Unlike many ethical problems, in the case of climate change causal responsibility is distributed over many actors, over long time spans, and over space. However, I don't have space to discuss this "causal end" of the problem here. I'll just assume here that human beings do have moral responsibility for climate change. (3) Thirdly, and most controversially, I'll assume that the nonhuman world, or at least parts of it, can be of direct moral relevance, independently of its usefulness to humans. Specifically, I'll assume that there are four possible objects of direct moral concern: species, ecosystems, nonconscious living organisms, and conscious, sentient animals. I'll restrict the way in which I understand moral concern by focusing only on claims about moral considerability. I take moral considerability in Harley Cahen's sense to mean "the moral status x has if and only if (a) x has interests, (b) it would be prima facie wrong to frustrate x's interests (to harm x) and (c) the wrongness of frustrating x's interests is direct." 8 I'm not, therefore, directly concerned with accounts of nature's "existence value," nor with some interpretations of "intrinsic value" in nature, where these are distinct from claims about morally important interests (though what I say may be relevant for these kinds of accounts as well). Of course, I recognize that the claim that species, ecosystems, and nonconscious living organisms (less so sentient animals) have morally relevant interests is highly controversial. I'm not persuaded myself of such claims, except in the case of sentient animals. But what's interesting here is that even if we grant that these parts of the nonhuman world are morally considerable, this doesn't always get us directly to the position that climate change causes harm. And it's this that I want to explore further. As even my very superficial study here will indicate, the ways in which human-originating climate change are likely to affect the nonhuman world generate puzzling and difficult ethical problems. Much more work will be required in order to draw satisfactory conclusions with respect to these problems.
3 c l i m a t e c h a n g e a n d t h e n o n h u m a n w o r l d : f i v e k e y f a c t o r s I'll begin here by highlighting a number of important and related factors we need to consider when thinking about the impact of climate change on the nonhuman world: a) Harm and change: On this account, for climate change to be directly morally problematic, it must set back interests, or harm. But with respect to at least some of the entities at issue here it's not clear what might be "in" their interests, and whether climate change is the sort of phenomenon that actually might harm them -as opposed, for instance, to bringing about a particular form of change. b) Climate change as productive: Climate change is usually viewed as a destructive force. But it is also productive, bringing new things and beings into existence that would not otherwise have existed. Inasmuch as these things and beings have the same capacities or properties that we think makes existing things and beings morally relevant -in this case, being interest-bearing -some of what climate change produces will be morally relevant as well as what it eliminates. c) Numbers questions: Climate change may have an impact on numbers of particular things and beings in the world. Climate change might alter total numbers of organisms, total numbers of particular kinds of organism, and numbers of things and beings of different complexity and psychological sophistication. d) Non-identity questions: Climate change will have substantial global impacts. One result of this is that different things and beings will exist in the future than would have existed had climate change not occurred. But this raises questions about whether things and beings can be harmed by phenomena that were actually responsible for, or necessary conditions of, their existence. e) Uncertainty questions: The future effects of climate change on the nonhuman world are highly uncertain. For instance, we know very little about the temperature tolerance of many species. Some of the concerns that might be of interest to ethicists (such as: Will climate change result in the existence of more or fewer psychologically complex beings in the world?) are not the kinds of question that current scientific researchers are addressing, are likely to address, or would know how to go about addressing. So, there's little hope of any progress on reducing uncertainty in some areas that are especially ethically relevant. Having introduced these factors here, I'll now consider the ethical questions climate change raises with respect to each of the four possible "objects of moral concern" -species, ecosystems, nonconscious living organisms, and experiencing animals -in turn. To reiterate: I'm not attempting here to defend arguments that these beings and entities actually are of moral relevance, in the sense that they have interests that can be set back, and can thus be harmed. I'm asking what climate change might mean ethically if we accept that they do have morally relevant interests.
4 c l i m a t e e t h i c s a n d t h e n o n h u m a n : s p e c i e s I'll begin by considering species, because they are one of the (somewhat) more straightforward cases here. If we accept the idea that species are in some sense interest-bearing, and that the possession of interests is sufficient for moral status, then it does seem as though climate change could harm species in morally significant ways.
9
First, let's sketch the current and projected effects of climate change on species. Already, climate change has probably affected species; some have become more abundant and widely distributed; others have become less abundant; a handful may have already become extinct. Future climate change, involving alterations in the timing of seasons and in rainfall patterns, and increases in temperature, ocean acidification, and extreme weather events, is likely to have significant effects on the range, habitat, and survival of many more species.
10 It will also affect the bodily forms of species members; for instance, recent research indicates that many US bird species are smaller in size and weight, and have shorter wings, than 50 years However, the actual proportion of the world's existing species that may become extinct on account of climate change is widely contested; major uncertainties relate to how slowly and how modestly climate will actually change, and how climatic changes will interact with other human-originating factors that already threaten species, such as habitat fragmentation and loss.
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For my purposes here, however, firm numbers are not critical. It seems safe to assume that climate change will commit some species to extinction. Further, recent research suggests that rates of species loss are already outstripping rates of species evolution (though it's not clear how much of this is currently a consequence of climate change).
14 So, fewer species overall are likely to exist, at least in the medium-term future. Inasmuch as climate change will cause at least some species extinctions, and threaten others with extinction, this looks to be a relatively straightforward way in which climate change is of direct moral relevance in the nonhuman context.
We should not move too quickly here, though, because while in this "broad-brush" sense climate change does look as though it will harm some species in morally significant ways, further questions are raised. First, what actually is "in the interests" of a species? The most plausible primary interest of a species must surely be in not becoming extinct. But even this is not always obvious. Suppose that for some species to continue to exist, all the individual organisms that would compose it, present and future, would have such extremely painful, distressing lives that, as individuals, they would be better off dead, since their lives are not worth living. Would it still be in the interests of the species to persist, even though it would not be in the Commission. Quoted at: www.telegraph.co.uk/earth/earthnews/7397420/Worlds-nature-becomingextinct-at-fastest-rate-on-record-conservationists-warn.html.
interests of any of the members of the species that would ever live? Or take a case suggested by Bryan Norton, and perhaps a more plausible concern with respect to climate change: Would it be in the interests of a species to come under a steady adaptational pressure that both fuels its decline in population and, simultaneously, increases the likelihood that it will speciate before it becomes extinct? 15 Does a species have an interest in speciation? Because of the kind of thing a species is, even if one thinks it does have morally relevant interests, there are cases relevant to climate policy where it is difficult to work out what those interests actually are.
Second, there's a further question about what recognizing species' interests would commit us to. Is the primary claim just that species should not be harmed? Or can species' interests be weighed against one another to produce best outcomes? And other things being equal, would it be better if there were more species in the world rather than fewer? These questions are difficult, and not presently addressed in the ethical literature on species, but they seem to be important questions in policy terms.
So, for instance: It might be that our primary goal with respect to species -roughly speaking, a deontological one -is not to harm them. On this view, harms to one species could not be weighed against benefits to another. On an alternative view -a broadly consequentialist one -the aim might be to bring about the maximization of the flourishing of species' interests -either by promoting or protecting the flourishing of existing species, and/or by creating new species, and/or by allowing/promoting speciation, as appropriate. Climate change, of course, could be problematic on both deontological and consequentialist views. But it's more obviously a difficulty on a broadly deontological view than on a consequentialist one. Of course, on the consequentialist view, climate change still looks problematic, since it seems implausible that, overall, climate change would promote the flourishing of species. Even though some will benefit, more will lose out, as speciation won't keep pace with extinction, at least not on any humanly comprehensible time scale. (Over millennia, though, speciations may well overtake extinctions, so on a long time frame we might think the losses now will be made up in the future.)
16 But even in the shorter term, if species' interests can be weighed against one another, wider policy options present themselves than if avoiding species harms is the central focus. Climate change will be "good for" some species and "bad for" others. "A species' individual susceptibility to climate change depends on a variety of biological traits including its life history, ecology, behavior, physiology, and genetic make-up." 17 Species that are habitat generalists, tolerant of wide temperature ranges, not dependent on very specific environmental triggers or cues for processes such as breeding, and resilient in the face of extreme weather events, and that can disperse or colonize new habitats relatively easily, are likely to flourish in a changed climate, even as other species are threatened.
18 Climate change is not, therefore, unequivocally "bad for" species -even if some of the species for which it might be thought to be "good" are not ones that humans generally welcome, such as the American dog tick, a primary vector for Rocky Mountain spotted fever. Some species are likely to benefit from the very same phenomena that harm other species. And if harms and benefits can be balanced to produce best overall outcomes, it might be better (in resource terms, for instance) to reintroduce a wild species that is now extinct, for instance, from seeds in a seed banksuch as the recent reintroduction of the Malheur wild lettuce into Oregonrather than to expend substantial resources to prevent a different, currently endangered, species from being harmed by becoming extinct.
In general, though, if one accepts that species can have morally relevant interests, then climate change does threaten at least some of those interests, even though it promotes others. The difficulties here concern the theoretical framework within which one understands those interests, and thus what this might mean in terms of policy responses. But in terms of harms, at least, species raise less troubling ethical questions than some of the other possible objects of moral concern that I'll now go on to consider. 5 c l i m a t e e t h i c s a n d t h e n o n h u m a n : e c o s y s t e m s It is very likely that climate change is already affecting many of the world's ecosystems. The IPCC Fourth Synthesis Report notes with "high confidence" that "recent regional changes in temperature have had discernible impacts on physical and biological systems."
19 In particular, there have been changes in Arctic and Antarctic ecosystems, especially those based around sea ice; spring peak discharge in snow and glacier-fed rivers is earlier and higher; events such as leafing, migration, and egg-laying in birds are also happening earlier. These changes, and many others to come, including the effects of more extreme weather events, floods, and fires, will have a significant impact on ecosystems. Some existing ecosystems may change their nature altogether (so, for instance, some coastal ecosystems are likely to become part of marine ecosystems). Many ecosystems will be rather different on account of human-originating climate change in the future than they are now, and than they otherwise would have been.
But are these changes of direct moral relevance? On the terms with which I've been working, to answer this question positively we would need to think both that ecosystems are, in some sense, directly morally considerable (that they have interests, and can be benefited and harmed in morally significant ways) and that, if they are morally considerable, then the effects of climate change would actually be of ethical significance -primarily, that climate change would harm at least some of them. Since we're assuming the moral considerability of ecosystems, let's focus on the second issue here. What's at stake here is the kind of alteration that anthropogenic climate change is likely to cause.
If we accept that ecosystems are morally considerable, then there must be some way in which ecosystemic interests can be set back, or in which ecosystems can be harmed. A clear-cut case of harm, on this view, would be the completion of a dam project that quickly and permanently inundated an entire grassland ecosystem, completely destroying it. The question is, though, whether climate change is likely to have this kind of harmful effect. At first sight, we might think not. After all, climate change is not nearly such a swift and dramatic process as inundation from a dam project. It seems more likely that the shifts precipitated by climate just push ecosystems to develop in one way, rather than another. Some species will do well, others will do badly, creating new ecosystem compositions. But why see a "push" in one way rather than another as "setting back their interests," as being "worse" for them than other disturbances and climate patterns that would have occurred in a different, non-anthropogenic, climate regime?
One response to this is to maintain that the ways in which climate change affects at least some ecosystems differs from the changes encountered in "normal" disturbance regimes. Many of those who argue that ecosystems have some kind of moral status draw on Aldo Leopold's account of the land ethic, published in 1949. A key part of Leopold's land ethic is the claim that "A thing is right when it tends to preserve the integrity, stability and beauty of the land community. It is wrong when it tends otherwise." 20 The concern raised by climate change, then, might be that it will upset the 20 Aldo Leopold, A Sand County Almanac (Oxford University Press, 1989 Press, [1949 ).
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ch 13: clare palmer integrity and stability of ecosystems, in "abnormal" ways. But we need to qualify this concern. Changing emphases in ecological theory since Leopold's time have led to questions about the appropriateness of "stability" or "integrity" seen as measures of ecological "goodness" (or, for our purposes here, of ecological harm). It is unclear how much cohesion, regularity, and organization ecosystems have; they seem to exhibit "varying degrees of historical particularity, stochasticity, regularity, cohesion and hierarchical organization." 21 Pickett and Ostfelt argue, influentially, that we should understand ecosystems to be open, unpredictably changing and variable, internally heterogeneous and patchy, and containing species redundancy. In light of these shifting ideas, J. Baird Callicott suggests that we should adapt Leopold's land ethic to read: "A thing is right when it tends to disturb the biotic community at normal spatial and temporal scales. It is wrong when it tends otherwise."
22 So, one thought here is that anthropogenic climate change could disturb biotic communities at abnormal spatial and temporal scales, more quickly, more dramatically, more comprehensively, and more permanently, than the fluctuations of regular disturbance regimes. These major scale changes to ecosystems, it might be argued, are what is directly morally problematic, and that we should think of as the "wrong thing" that results from climate change in the nonhuman world.
But in the context of climate change, this reworked land ethic is also problematic (as Callicott himself now maintains).
23 Much turns on the word "normal." Certainly, in the past few centuries, global climate has been relatively stable. But analysis of pollen deposits and Greenland ice cores strongly indicates that abrupt climate change -on a human-relevant scale of a decade or two -has happened in the past. So, for instance, during the Younger Dryas 12,000 years ago, there was very significant and abrupt cooling, followed by fairly abrupt warming, over the space of about 50 years in northern Europe and North America, with some climate changes also recorded globally.
24 The National Academy of Sciences notes: "Recent Such abrupt past climate changes are not, of course, thought to be anthropogenic. But -on the long time scale on which it seems appropriate to think about climate change -these climate changes are not abnormal either. Anthropogenic climate change, though different in origin, is not otherwise unlike at least some other "natural" episodes of climate change. So, if it's the normality of spatial and temporal scales that matter, it's hard to see how climate change would be "a wrong thing" in an ecosystemic context. But perhaps it's not "normality" on which we should focus here. What's important is surely whether we think that abrupt climate changes -whether "normal" or not, and whether they are of the natural or the humanoriginating kind -can set back the morally significant interests of ecosystems. If we think that they cannot, because, however dramatic these kinds of changes might be, they all constitute ecosystemic processes of change that cannot "harm" the system, then they are not of direct ethical concern whatever their origin (though they might be of critical indirect concern to us). But if we think that abrupt climate change can set back the interests of ecosystems, then for humans to create such climate change would be of direct moral concern. That such climate changes can also occur naturally would be, in this case, irrelevant. If a human arsonist were to ignite a deadly wildfire that predictably set back human interests by destroying property and lives, we wouldn't think that the arsonist had no moral responsibility because lightning starts similarly destructive fires naturally. Likewise with human-originating climate change; humans are moral agents, so their actions can be morally culpable in ways that natural climate changes cannot be.
This, then, takes us back to the question: what kind of effect could climate change have that would harm ecological systems? This question is difficult to answer, partly because of our uncertainty about the effects of climate change, and, but more deeply, because of the problem, in the context of ecosystems, of identifying any sustainable distinction between changes and harms, especially over extended time scales. Of course, some cases -where changes are relatively quick and clearly destructive -are less difficult to assess. For instance, the sudden bleaching of a coral reef, leading to the loss of reef-dependent organisms and ecosystem function, does look like a harm. But the slow extension of a forest ecosystem into what was previously a tundra ecosystem is much less obviously harmful. And ecosystemic processes can be maintained in systems that look very different from the ones we currently have, as Nott and Pimm argue: "We can imagine a future pantropical forest system composed of a few score of tree species, the same introduced insect, bird and mammal species. Such a world might exhibit acceptable ecosystemic processes, yet contain a tiny fraction of the current tropical biodiversity."
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So, there are some cases where, if we think that ecosystems have morally relevant interests it looks as though climate change could cause harm. But it would be problematic to think that all such changes are harms, given our general lack of knowledge about ecosystemic change over time, and the difficulties of identifying both the boundaries and the identity of any particular ecosystem. It will be difficult, and controversial, to come up with anything like a set of conditions to separate ecosystem harm from ecosystem change.
An alternative way to think about the effects of climate change on the nonhuman world is to focus not on ecosystems, but rather on the organisms of which they are composed. We might think, more plausibly, that it's individual organisms that will be harmed, rather than ecosystems. There is much wider general acceptance of the idea that living individual organismsin particular sentient animals -are the kinds of beings that can be harmed, and it's much easier in the case of individual organisms (rather than species or ecosystems) to identify what a harm actually is. So, I'll now turn to consider the effects of climate change on individual organisms. Here questions about numbers, creativity, identity, and uncertainty in the context of climate change arise with particular force. 6 c l i m a t e c h a n g e a n d t h e n o n h u m a n : i n d i v i d u a l l i v i n g o r g a n i s m s Before moving on to consider the effects of climate change on individual living organisms, I first need to comment on how the moral relevance of individual organisms is usually understood. On most accounts, what matters are the particular inherent capacities individual organisms possess (rather than, for instance, their relational properties, or some property that is not a capacity, such as species membership). Those who argue, for instance, that nonconscious living organisms are morally considerable, and have interests that can be set back, usually claim that living organisms are goal-directed or that they have their own goods. Those who argue that only certain animals are morally considerable maintain that capacities such as being able to experience conscious pain are what is morally important. Almost everyone agrees that the focus should be on capacities, even though they disagree about what the relevant capacities are. A further source of disagreement concerns whether some capacities are more valuable than others. On some views, the possession of sophisticated mental capacities gives an organism added moral significance. So, for instance, while a plant might have bare moral status because it is goal-directed, a chimpanzee's sophisticated psychological capacities give it a much higher degree of moral significance.
In what ways, then, might climate change have morally relevant impacts on individual organisms? Some possibilities are: (a) Numbers: Climate change may affect the total number of organisms that ever live. (b) Identity: Climate change means that different individual organisms come into being than would otherwise have existed. These organisms may have different capacities than organisms that would otherwise have lived (they might be more, or less, psychologically sophisticated, for example). In any case, climate change is a necessary condition of the organisms' existence. (c) Harm: Climate change may have harmful effects on those organisms that actually do live. These three impacts are closely related to the difficulty of uncertainty. That is, we have no real idea what effect climate change will have in terms of (a) and (b) -at least. Let's begin, then, by thinking about numbers. One worry -on which I don't think we need linger -is that climate change might bring about a world in which fewer organisms ever live. For some consequentialist positions this could matter morally: a world in which fewer organisms ever lived would be, other things being equal, worse than a world in which more organisms ever lived. But this outcome is empirically very implausible. Certainly, some ecosystems may contain fewer individual living organisms (for instance, marine ecosystems affected by ocean acidification, or desertified land areas). But others will likely contain more living organisms. Recent research published in the UK, for instance, indicated that warmer, wetter weather between 1997 and 2007 virtually doubled the number of 284 ch 13: clare palmer invertebrate soil organisms in existence (although their diversity reduced).
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We can't foresee (in the way that we might were we planning on causing a nuclear winter) that on account of anthropogenic climate change, fewer organisms will ever live. It seems unlikely that a total numbers argument should be seen as an ethical concern generated by climate change. So, let's assume a roughly same-numbers future world. What ethical concerns might there be here? Two possibilities: (i) Although this is a same-numbers world, simpler nonconscious organisms will come into being instead of more complex nonconscious or conscious ones, and this is of ethical significance. Let's call this the simplification worry. (ii) Organisms will be harmed, and this is of ethical significance. For the simplification worry to be of moral concern, we would need to think that some organisms have more moral significance than others, and that climate change was likely to result in organismic simplification. The idea that different living organisms have different value is not universally accepted. Paul Taylor, for example, argues that all (wild) living things have equal inherent worth and "all are held to be deserving of equal moral consideration."
28 On this view, that less complex beings come to replace more complex beings would not, in itself, be problematic. But there are many other ethicists who would be worried about organismic simplification. Robin Attfield argues that the flourishing of all living organisms has some value, the more complex the organism, the more valuable the flourishing. And, as a consequentialist, Attfield also maintains that good can be summed.
29 So one reading of his view would be that -other things being equal -a world in which more complex organisms flourished would be a more valuable world than one with the same number of organisms, but where at least some organisms were simpler.
Is it, though, empirically likely that climate change would actually bring into being simpler organisms than would otherwise be the case? In one sense, this is more plausible than the total numbers worry. Climate change is likely to endanger or make extinct some complex, psychologically sophisticated species whose members would be particularly important here. But on the other hand, climate change will also provide the necessary conditions for the expansion of the range of other complex, psychologically sophisticated, and potentially invasive species. It's very likely that in the plant world more "weedy" species will dominate. But again, these may be no more or less complex in terms of their morally relevant capacities than the native plants they displace. So although some species may become more abundant and others less abundant -or extinct -this doesn't in itself imply a loss of organismic complexity.
If the simplification worry did turn out, though, to have an empirical basis, it's surely a worry that humans could relatively easily fix -though not in ways that would necessarily please those morally concerned about the environment. After all, it's easy enough for humans to breed relatively complex and psychologically sophisticated organisms to make up for wild ones that are going extinct. Indeed, we could even breed more of ourselves. However simplification is read, it has no necessary relationship with "wildness"; the concern here is with lost individual capacities, not with lost relations or contexts. In fact, in expanding animal farming, we're likely already increasing the numbers of psychologically complex organisms in the world (though most versions of this view would also require that the organisms flourished, questionable in the case of intensive animal agriculture). The simplification worry, then, like the total numbers worry, need not detain us long. Let's turn, then, to questions about harm, and here divide organisms into two groups: the nonconscious ones, such as higher plants and algae, and the sentient, experiencing ones, particularly mammals and birds. First: Will climate change harm nonconscious organisms? The answer to this question, again, isn't entirely straightforward. Undoubtedly, some organisms will be harmed or killed by the impacts of climate change. This is most obvious in the case of longer-living organisms such as trees; some existing trees will struggle to stay alive, and will (probably) die sooner because of changes in temperature, water availability, advancing pests, or extreme weather events.
30
It's much more difficult to make such claims about organisms with short lives of months or days, where the time scales on which gradually shifting climate impacts operate are just too long for effects to be felt (though even short-lived organisms could be negatively affected by extreme weather events such as storms, floods, or fires).
But climate change will also bring organisms into existence that wouldn't otherwise have existed, and will promote the interests of other organisms that do actually exist. And climate mitigation policies (for instance, the use of some new energy-generating technologies), if implemented, are also likely to take some individual organisms' lives while preserving the lives of others.
31 One question here, then, is whether it is possible or appropriate to add together these deaths and new lives, these harms and benefits, to create some kind of overall sum of the organismic effects of climate change.
Forms of consequentialism that value the lives of nonconscious organisms would accept that such calculations are appropriate; what matters from such consequentialist perspectives is whether climate change actually will promote or frustrate organismic interests overall. Here the critical problem is one of deep uncertainty, where we can't even be clear about what outcomes are likely. But other non-consequentialist ethical approaches maintain that what's of moral importance is not the increase or decline in overall organismic well-being, but rather the human duty not to harm organisms that have a well-being; for Paul Taylor, for example, this is the central principle of non-maleficence.
32 On this view, if climate change harms organisms, and humans are responsible for climate change, then climate change is a direct wrong to some organisms in the nonhuman world.
33 Since it seems very likely that climate change will directly harm some living organisms, on views like Taylor's, climate change is ethically problematic. However, this ethical problem may not persist over time. That is, it may only apply in the case of organisms currently in existence to which climate change may cause harm. It may not apply to organisms if the effects of climate change are a necessary condition of their existence. To avoid repetition, I'll return to this shortly when discussing sentient animals, for at least some of what I say about this problem in the animal case may also apply to nonconscious organisms.
To move on to conscious, experiencing animals then, it's widely accepted that mammals and birds have interests that matter to them. In this sense, arguments about the effects of climate change on animals can be distinguished from those relating to species, ecosystems, and nonconscious living organisms, where there's much deeper skepticism about moral considerability. But there's still work to do, even accepting that sentient animals are morally considerable and that they can be harmed in morally significant ways, in reaching the conclusion that climate change -in any general sense, at least -produces morally significant harms to them.
Let's think first about the effects climate change is likely to have on sentient animals. Inevitably, it will cause some animals to suffer (from heat, lack of water, melting ice, lack of food, reduction in or disappearance of usable habitat, flooding, fires, climate-related disease, or other extreme weather events). Climate change will kill some animals. The majority of these animals will be undomesticated, and will live in relatively wild places. Climate change will also benefit some sentient animals. It will reduce their suffering, and result in more food, warmth, and more, or more suitable, habitat. Some of these benefited animals will be wild, others feral; changing climate and ecosystems will permit some animals to move into and colonize new territories. On yet other animals, climate change is likely to have little impact: experimental animals and others that live mainly inside climatecontrolled buildings will be largely unaffected (even if their lives go experientially very badly or very well for other reasons).
Some similar issues arise here as with nonconscious organisms. One way of thinking about the effect of climate change on sentient animals is, essentially, consequentialist -a focus on producing best outcomes.
34 Even if some animals suffer and die, climate change might result in an overall net gain in pleasure, or preference satisfaction (for instance) in the context of sentient animals. This may be unlikely, but it's not impossible. Certainly, climate change may result in fewer American pika and more brown rats; but while many human beings would dislike this outcome, from the perspective of how sentient animals experience their own lives -how their lives go "from the inside", there's no good reason that we know of to privilege "pika" experience over "brown rat" experience. What matters, on this view, is whether climate change creates a worse or better world, overall, over time, in terms of whatever is thought to be directly valuable about the experience of sentient animals.
An alternative view -say, a rights view that accepts animals as rightsholders -would reject this "summing" approach. Here the worry is about infringing animals' basic rights, such as their right to life.
35 If climate change kills animals, or harms them by, for instance, depriving them of vital habitat, then the fact that some other animals benefit does not make good the harm. If climate change seriously harms animals -as it plausibly does -34 Although not all forms of consequentialism are totalizing in this way. 35 Tom Regan is the best-known exponent of such a view. See Tom Regan, The Case for Animal Rights (Berkeley, CA: University of California Press, 1983). 288 ch 13: clare palmer and humans are responsible for it, then those chiefly responsible are wronging animals (in similar ways, it might be argued, to the ways in which fellow humans are also being wronged by climate change: few of them benefit, they carry a disproportionate burden, some are extremely vulnerable, and so on).
But we need to be careful when considering exactly how this claim about harm is framed, since it raises what's called -in the human case -the "nonidentity problem."
36 Climate change will not only harm some existing animals and benefit others. It will also cause different particular individual animals to come into existence than would otherwise have been the case. Just one example: birds that migrate earlier will likely meet different mates than they would otherwise have done, and will produce fertilized eggs from different sperm. So, different individual birds will end up existing. And the more wide-ranging and intense the effects of climate change are, the more effects of this kind will come about, at least in the context of animals whose breeding is not tightly controlled by human beings, and is strongly influenced by temperature, the seasons, and climate-affected changes in ecosystems. Now, if what's thought to be morally important is total positive (or negative) animal experience over time, understood "impersonally" (in the sense of not belonging to any particular individual), this productive effect of climate change may not be ethically important. But if we're concerned about climate change harming particular individuals, or infringing rights, then this productive effect does seem very important.
Let's compare individual animals in two different situations. First, let's take a mature adult Alaskan polar bear. One effect of climate change is to shift patterns of sea ice; ice thaws earlier and forms later. These changes in sea ice make life more difficult for the polar bear, so that its survival becomes precarious. Its life is going less well than it would otherwise have done; ultimately its life might be shorter. 37 We can claim, therefore, that this polar bear is being harmed by climate change in ways that matter morally. Without climate change, this bear's life would have gone better; now it is going comparatively badly, and human activities are causally responsible.
But now, let's imagine a different situation. A decade from now, changes in climate as a consequence of human activities have led to the expansion of nine-banded armadillo populations northwards in the USA. (I'll just assume that armadillos are sentient, and that climate changes would have this effect.) Two armadillos move into new territory, meet, mate, and produce offspring. But while the warming climate has opened up new habitat possibilities for the young armadillos, it is also more liable to produce extreme weather events, such as droughts and floods. Armadillos are particularly vulnerable to drought; and a drought begins to develop. The young armadillos struggle to survive; they have to travel long distances to find sufficient water; they have more difficulty locating sources of food.
Although different factors are at work here -loss of sea ice versus drought -we might think that our choices have made these young armadillos, like the polar bear, worse off than they would have been had we adopted different policies. But there's a telling difference. The polar bear was already in existence before the sea ice began to change and to make its life go badly. But climate change is a necessary condition of the very existence of these particular armadillos. Without the change in climate, some other armadillos, or indeed some other animals altogether, would have existed. It's not that anthropogenic climate change has worsened their lives (as we can say about the polar bear), but rather that, without climate change, these particular armadillos would never have existed.
This argument is significant inasmuch as it suggests that we should be wary about making claims that climate change will harm animals -and perhaps nonconscious organisms -that have not yet come into being. For at least some of these animals (and for an increasing number of animals over time) climate change will be a necessary factor in their existing at all. So, while we might reasonably be concerned that existing animals (such as individual polar bears) are currently being harmed by climate change, if we look into the further future, it's going to be increasingly difficult to think of climate change as a factor that's harming, or infringing the rights of, particular individuals.
However, this doesn't mean that we should not be (as it were) impersonally concerned at the prospect of a future world with more animal suffering in it, rather than less, on account of the changes in the world that climate change might bring.
38 Consequentialists could still see this as a troubling prospect. But there's deep uncertainty here. We can't tell whether climate change will cause more suffering to non-humans than it will relieve. We don't know whether more animals capable of suffering will ever live. Nor do we know whether, on account of climate change, more or fewer cognitively sophisticated animals will ever live. If climate change were both to cause a proliferation in the numbers of cognitively simpler armadillos while 38 There are a number of other possible responses to non-identity problems that it would be interesting to develop in this case; unfortunately, I don't have space to pursue these here. 290 ch 13: clare palmer simultaneously bringing about a decline in the numbers of cognitively sophisticated elephants or chimpanzees, this would be particularly pernicious in some ethical views. But we lack any evidence about the plausible effects of climate change that could help us to make judgments of this kind; nor is it at all obvious how such evidence could be obtained. Certainly, no one is conducting research directly into such questions, nor are they likely to do so. 7 in conclusion I began by noting that very little has been published so far concerning the effects of climate change on the nonhuman world. While this silence is not unexpected in political and philosophical circles where only present and future humans have moral status, it's very surprising in the context of environmental ethics. However, looked at more closely, this silence seems less surprising. For the ethical implications of climate change in the context of the nonhuman world are extremely unclear. One reason for this lack of clarity is the high degree of uncertainty about how the climate will actually change, and what effect that will have on species, ecosystems, and living organisms. Second, while climate change will have significant negative impacts, it will also drive speciation, change some ecosystems without destroying them, produce organisms that would not otherwise have existed, and promote the flourishing of at least some species, ecosystems, and individual organisms. In part, ethical judgments here will depend on whether one takes the view that one can weigh the benefits of climate change against the harms it causes, or not. A consequentialist must here struggle with the questions of deep uncertainty climate change raises, where we don't have a good sense of what outcomes are even plausible, let alone predictable or to be expected. A non-consequentialist, though, will have to think through the non-identity problems that climate change raises, at least in the context of living organisms. All I've been able to outline here are some very preliminary steps in thinking about such problems. What's needed is a much more careful and detailed account both of the likely effects of climate change on the nonhuman world, and whether -and why -these effects might be of ethical importance.
